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TABLE  1.2-7 

ALLUVIAL  AQUIFERS 

NOVEMBER  1976  and  FEBRUARY  1977 


Observation 
Hole 

Date  of 
Sample 

11/14/76 

Depth  to 
Water  Below 
Ground  Surface 
(in     feet) 

22.64 

Temperature 
°C 

Conductivity 
umhos/cm 

PH 

G-S  S-7 

9.2 

1040 

6.0 

2/01/77 

23.90 

5.6 

1200 

* 

G-S  S-8 

11/14/76 

38.27 

8.3 

1180 

6.0 

2/01/77 

40.62 

7.8 

1350 

* 

G-S  S-ll 

11/15/76 

43.13 

6.4 

1800 

6.3 

2/01/77 

44.85 

9.3 

1830 

* 

G-S  S-12 

11/15/76 

31.26 

6.0 

1600 

6.4 

2/01/77 

33.10 

6.8 

1640 

* 

G-S  S-19 

11/14/76 

57.11 

8.0 

1720 

6.2 

2/01/77 

55.17 

9.2 

1550 

* 

G-S  S-22 

11/14/76 

65.47 

8.9 

1850 

6.0 

2/01/77 

65.38 

7.8 

2000 

* 

G-S  S-23 

11/14/76 

30.04 

8.6 

1850 

6.0 

2/01/77 

29.87 

8.2 

1900 

* 

G-S  S-24 

11/15/77 

6.87 

7.5 

1550 

6.1 

2/01/77 

6.81 

7.2 

1750 

• 

pH  data  were  not  collected  in  February  1977, 
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FIGURE   1.2-24 
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FIGURE  1.2-23 
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FIGURE    1-2-22 
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FIGURE   1.2-21 
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FIGURE   1.2-20 
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FIGURE  1-2.18 
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TABLE  1.2-6 
SUMMARY  OF  QUALITATIVE  SPECTROGRAPHIC  ANALYSIS 
ALLUVIAL  AQUIFER 
Values  in  Mg/1 
MARCH  1975  THROUGH  FEBRUARY  1977 


I  tern 


Low 


Aluminum 

0.001 

Ant  imony 



Arsenic 



Barium 

0.001 

Beryl  1 lum 

0.001 

Bi  smuth 

— 

Boron 

0.010 

Cadmium 

— 

Calcium 

10.000 

Cerium 



Cesium 

0.001 

Chromium 



Cobalt 

0.001 

Col  umb  i  urn 

— 

Copper 

0.001 

Dysprosium 

— 

Erbium 

— 

Europium 

— 

Cadol inium 



Gallium 

0.001 

Germanium 

0.001 

Gold 

— 

Hafnium 

— 

Hoi  mi  urn 

— 

Indium 

— 

Iridium 



Iron 

0.001 

Lanthanum 

— 

Lead 

0.001 

Li  thium 

0.001 

Lutet ium 

„_ 

Mangesium 

5.000 

Manganese 

0.001 

Mercury 

— 

Holybdenum 

0.001 

Neodymium 



Nickel 

0.001 

Osmium 

— 

Pal  lad ium 

— 

Plat  i  num 

--" 

Potassium 

0.010 

Praseodymium 

— 

Radium  (pcl/l) 

0.100 

Rhenium 



Rhodium 

— 

Rubidium 

— 

Ruthenium 

— 

Samarium 

— 

Scandium 



Selenium 

Silicon 

2.000 

SI Iver 

— 

Sodium 

1.000 

Stront lum 

0.010 

Tantalum 

— 

Terbium 

— 

Thai  1 lum 

— 

Thorium 

— 

Thul  i  urn 



Tin 

0.001 

Ti  tan lum 

0.001 

Tungsten 



Uranium 

0.005 

Vanadium 

0.001 

Ytterbium 

0.001 

Yttrium 

0.010 

Zinc 

0.001 

Zl rconlum 

0.010 

High 


5.000 

0.050 
0.001 

0.500 

Major 


0.001 
0.020 
0.001 

0.050 


0.010 
0.001 


5.000 


2.000 
1.200 


Major 
0.100 
Hajor 
0.100 


0.001 

1.000 

0.008 
0.020 
0.001 
0.020 
0.020 
0.010 


Average 
0.M»l 

0.008 
0.001 

0.361 

10.000 


0.001 
0.00<i 
0.001 

0.013 


O.OOlt 
0.001 


0.251 


0.500 

0.030 

0.100 

0.007 

Major 

2228.111 

0.500 

0.068 

0.050 

0.009 

0.070 

0.011 

0.519 
0.335 


<t. 897 
0.008 
6.239 
0.105 


0.001 

0.029 

0.006 
0.007 
0.001 
0.012 
0.005 
0.010 


/  1  terns 

Averaged 

Std.  Dev. 

127 

0.935 

0 



0 



5h 

0.013 

5 

0.000 

0 

— 

127 

0.176 

0 

— 

6 

0.000 

0 

— 

1 

0.000 

17 

0.006 

H 

0.000 

0 

— 

126 

0.0ft 

0 

— 

0 

— 

0 

— 

0 

— 

6 

0.005 

1 

0.000 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

126 

0.709 

•  0 

— 

5* 

0.076 

86 

0.015 

0 

— 

9 

M05.680 

118 

0.121 

0 

— 

87 

0.013 

0 



7 

0.026 

0 

— 

0 

— 

0 

— 

126 

0.507 

0 

— 

60 

0.231; 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

117 

2.601' 

38 

0.022 

68 

2.758 

116 

0.085 

0 

— 

0 

— 

0 

— 

0 

— 

.  0 

— 

15 

0.000 

91 

0.118 

0 

--- 

2 

0.002 

10 

0.008 

*  5 

0.000 

5 

o.ooi* 

hk 

0.005 

2 

0.000 

Less  than  minimum  detectable  amount 

Major  -  Concentration  too  large  to  quantify  (see  wet  chemical  analysis) 
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TABLE  1.2-5 

SUMMARY  OF  WET  CHEMICAL  ANALYSIS 
ALLUVIAL  AQUIFER 
Values  in  Mg/1 

MARCH  1975  THROUGH  FEBRUARY  1977 


#  Items 

Item 

Low 

Hlqh 

Averaqe 
473.398 

Averaqed 
156 

Std.  Dev. 

Alkalinity 

51.000 

1505.000 

124.974 

Al  urninum 

< 

0.100 

1.200 

0.127 

26 

0.285 

Ammonia 

0.030 

6.4 

0.537 

107 

0.883 

Arsenic 

< 

0.010 

<     0.100 

118 

Barium 

< 

1.000 

<  1.000 

96 

Bicarbonate 

360.000 

810.000 

562.019 

156 

101.001 

Boron 

< 

0.010 

27.000 

0.991 

148 

2.674 

Cadmium 

< 

0.010 

<  1.100 

0.027 

126 

0.105 

Calcium 

28.000 

240.000 

98.365 

156 

34.050 

Carbonate 

< 

0.010 

120.000 

7.323 

155 

17.153 

Chloride 

1.300 

71.000 

17.731 

156 

8.906 

Chromium             • 

< 

0.010 

0.200 

0.007 

125 

0.034 

Conductivity  (umhos/cm) 

860.000 

2275.000 

1551.422 

155 

344.126 

Copper 

< 

0.010 

8.000 

0.424 

126 

1.117 

Cyanide 

< 

0.010 

0.200 

0.003 

125 

0.019 

Dissolved  Sol  ids 

640.000 

2090.000 

1185.256 

156 

288.954 

Fluoride 

< 

0.100 

1.200 

0.326 

155 

0.173 

Gross  Alpha  (pel/!) 

0.200 

31.000 

10.977 

99 

6.802 

Gross  Beta  (pcl/l) 

1.000 

35.000 

12.644 

36 

9.542 

Hardness  (total) 

280.000 

820.000 

606.458 

142 

141.396 

Iron 

< 

0.050 

28.000 

4.687 

156 

5.791 

Lead 

0.010 

13.000 

0.310 

125 

1.166 

Magnesium 

3.700 

150.000 

87.468 

156 

36.443 

Manganese 

< 

0.050 

27.000 

2.309 

148 

4.143 

Mercury 

< 

0.001 

*<  0.010 

126 

N i  eke  1 

0.010 

0.200 

0.074 

96 

0.057 

Nitrate 

< 

0.100 

165.000 

6.421 

141 

14.798 

pH 

< 

6.000 

7.200 

6.401 

.145 

0.620 

Phosphate 

< 

0.010 

1.600 

0.071 

156 

0.183 

Selenium 

< 

0.010 

<  0.100 

126 

Si  1  icon  Dioxide 

16.000 

44.000 

29.891 

156 

5.088 

Si  Iver 

< 

0.010 

<  0.100 

0.007 

95 

0.013 

Sod  1  urn 

66.000 

450.000 

188.891 

156 

59.068 

Sulfate 

150.000 

1000.000 

457.974 

156 

156.606 

Zinc 

0.010 

13.000 

0.583 

124 

1.332 

Potassium 

< 

1.000 

16.000 

5.142 

59 

3.822 

Lithium 

< 

0.100 

0.100 

0.007 

30 

0.025 

Total  Organic  Carbon 

2.900 

292.000 

43.424 

111 

57.976 

Nitrite  -N 

< 

0.010 

150.000 

5.158 

52 

21.622 

Bromide 

< 

0.100 

0.900 

0.273 

22 

0.349 

Chemical  Oxygen  Demand 

< 

1.000 

85.000 

17.607 

30 

16.697 

Phenols 

< 

0.001 

0.013 

0.001 

28 

0.004 

KJeldahl  N 

< 

0.100 

8.800 

2.143 

60 

1.812 

Beryl  1 lum 

< 

0.020 

2.500 

0.612 

8 

0.884 

Ortho  Phosphate 

< 

0.100 

1.000 

0.044 

54 

0.149 

Ammonia  -N 

< 

0.100 

5.300 

0.468  . 

38 

0.933 

i'issolved  Organic  Carbon 

2.000 

9.500 

4.500 

16 

2.657 

MBAS 

< 

0.010 

<  0.010 

6 

Total  Col  1  form 

< 

10.000 

250.000 

81.429 

7 

91.911 

Fecal  Col  I  from 

< 

10.000 

40.000 

8.571 

7 

15.736 
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TABLE  1.2-4 
DATA  COLLECTION  SCHEDULE  FOR  ALLUVIAL  HOLES 


Monthly 

Water  Levels  Measured 

February,  July,  Novembe 

r  Plus  Snowmelt-Flash  Flood 

Seasons  (April  to  Sept.) 

Water  Samples  Analyzed 

For 

: 

Alkal  inity 

Dissolved  Solids 

Silica 

Ammonia 

Fluoride 

Sodium 

Boron 

Iron 

Sulfate 

Bicarbonate 

Magnesium 

Color 

Calcium 

Manganese 

Odor 

Carbonate 

Kjeldahl  Nitrogen 

pH 

Chloride 

Nitrate  plus  Nitrite 

Temperature 

Conductance 

Orthophosphate 

Dissolved  Organic 

Dissolved  Phosphate 

Carbon 

Potassium 

February,  July,  Novembe 

>r 

Water  Samples  Analyzed 

For 

: 

DO 

Ba             Ti 

Cu 

Bromide 

Be             V 

Pb 

Cyanide 

Bi              It 

Li 

BOD 

Ge             Al 

Mo 

COD 

Ga             As 

Hg 

Phenols 

Hi              Cd 

Se 

Sulfide 

Sr             Cr 

Se 

Radioactivity 

Sr 
Zn 

Gross  Alpha 

Ll  1 

If  >4  pci/1 

- 

then 

RA  226, 

Natural  Uranium 

Gross  Beta 

If  >100  pci/1 

then 

SR90 

Ce137 

July  or  August 

Samples  Analyzed  For: 

Fecal  Col i form 
Total  Col i form 

MBAS 
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levels  during  the  quarter  had  a  measured  water  level  decline  in 
the  following  four  holes  associated  with  Tract  C-a:  G-S  S-7, 
G-S  S-8,  G-S  S-ll,  G-S  S-12.  Alluvial  holes  G-S  S-19  and 
G-S  S-23  had  increased  water  levels  measured.  Alluvial  holes 
G-S  S-22  and  G-S  S-24  had  little  changed  water  levels  measured 
during  the  quarter.  Water  levels  were  not  measured  in  December 
due  to  scheduling  difficulties. 

The  eight  alluvial  holes  associated  with  Tract  C-a  and  84  Mesa 
were  sampled  in  February  of  this  quarter  according  to  schedule. 
Tables  1.2-5  and  1.2-6  are  summaries  of  wet  chemical  and 
spectrographs  analyses  respectively.   Table  1.2-7  presents 
the  field  data  collected  in  November  of  the  previous  quarter 
and  February  of  this  quarter  from  the  alluvial  holes. 

Water  quality  analyses  of  the  February  samples  show  that  the 
water  quality  of  the  alluvial  aquifers  has  remained  relatively 
stable  compared  to  previous  analysis.  An  anomalous  increase 
in  specific  conductivity  values  occurred  for  the  sample  from 
G-S  S-8,  however,  the  increase  in  total  dissolved  solids  is 
within  the  expected  range  making  the  reading  from  conductivity 
suspect.  A  rise  of  0.79,  1.0  and  6.64  mg/1  in  nitrogen  above 
the  mean  from  each  hole  was  found  for  the  samples  from  G-S  S-22, 
G-S  S-23,  and  G-S  S-24  respectively;  however,  no  reason  for 
this  occurrence  could  be  correlated.  Water  quality  results  for 
each  alluvial  test  hole  can  be  found  in  the  Raw  Data  portion 
of  this  report. 

The  remaining  seven  alluvial  aquifer  test  holes  were  drilled  to 
bedrock  in  the  alluvium  and  were  dry.  Three  of  the  dry  alluvial 
test  holes  (G-S  S-6,  G-S  S-13,  and  G-S  S-14)  were  drilled  as  part. 
of  the  monitoring  of  Tract  C-a  and  have  remained  dry  for  the  2 
years  of  baseline  monitoring.  The  dry  alluvial  test  holes  (G-S 
S-15,  G-S  S-16,  G-S  S-17,  and  G-S  S-18)  were  drilled  in  association 
with  the  proposed  84  Mesa  disposal  site  and  have  remained  dry  during 
the  monitoring  to  date. 
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1.2.3     ALLUVIAL  AQUIFERS 

The  drilling  and  completion  of  15  alluvial  aquifer  test  holes 
associated  with  Tract  C-a  were  described  in  RBOSP  Progress  Reports 
2,  3,  and  4.  The  holes  which  encountered  water  were:  G-S  S7, 
G-S  S-8,  G-S  S-ll,  G-S  S-12,  G-S  S-19,  G-S  S-22,  G-S  S-23,  and 
G-S  S-24.  Figure  1.2-1  shows  the  location  of  all  of  the  alluvial 
aquifer  test  holes. 

Baseline  data  gathering  of  the  wet  alluvial  aquifer  test  holes 
(G-S  S-7,  G-S  S-8,  G-S  S-ll ,  G-S  S-12)  associated  with  Tract  C-a 
was  completed  in  February  1977.  This  report  will  complete  the 
reporting  of  this  baseline  data.  The  analysis  of  baseline  data 
is  reported  in  the  Final  Baseline  Report.  Future  monitoring 
of  these  test  holes  will  be  reported  in  the  Semi-Annual  Interim 
Monitoring  Reports. 

Baseline  data  gathering  of  the  wet  alluvial  aquifer  test  holes, 
G-S  S-19,  G-S  S-22,  G-S  S-23,  and  G-S  S-24,  associated  with  the 
proposed  processed  shale  disposal  site  on  84  Mesa  will  be  com- 
pleted in  May  1977.   This  report  presents  the  data  collected 
for  the  December  1976  through  February  1977  period. 

Table  1.2-4  is  a  data  collection  schedule  for  the  alluvial  aquifers 
which  were  used  for  the  alluvial  test  holes  associated  with  Tract 
C-a  and  presently  covers  the  four  wet  alluvial  aquifer  test  holes 
associated  with  84  Mesa.  According  to  the  schedule  approved  by 
the  AOSS  for  the  alluvial  aquifer  monitoring  program,  samples 
for  standard  chemical  analysis  should  be  collected  in  February, 
July,  November,  and  monthly  during  the  snowmelt  flash  flood  season 
from  April  through  September.  The  schedule  also  requires  that 
all  samples  from  the  alluvial  holes  be  filtered  prior  to  labora- 
tory analysis.  This  process  is  done  in  the  field  by  means  of  a 
pressurized  filtration  unit. 

Figures  1.2-17  through  1.2-24  are  hydrogrpahs  showing  the  depth 
to  water  of  the  alluvial  aquifers  for  water  year  1977.  Water 
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FIGURE   1.2-16 
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FIGURE  1.2-15 
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FIGURE   1.2-14 
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FIGURE   1.2-13 
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FIGURE  1.2-12 
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FIGURE   1.2-11 
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TABLE  1.2-3 
SUMMARY  WATER  ANALYSIS 
WATER  YEAR  1977 
STREAM  GAGING  STATION,  USGS  09306244 
CORRAL  GULCH  SOUTH  OF  84  MESA 


Item 


Alkalinity  (mg/1) 

Aluminum  (ug/l ) 

Ammonia  (NM*)  Img/l) 

Arsenic  (ug/l)* 

Barium  (ug/l)* 

Beryllium  (ug/l)* 

Bicarbonate  (mg/1) 

Bismuth   (ug/l)+ 

BOD,    5-0ay    (mg/1) 

Boron  (ug/l) 

Bromide  (mg/1)* 

Cadmium  (ug/l j* 

Calcium  (mg/1) 

Carbonate  (mg/1) 

Chloride  (mg/ll 

Chromium  (ug/l)* 

COD  (mg/1)* 

Conform.  Fecal   (Col/100  ml)* 

Conform,  Total    (Col /l 00  ml  J* 

Color       (PCU) 

Conductivity,  Specific  (umbos) 

Copper  (ug/l)* 

Cyanide  (mg/1)* 

Dissolved  Oxygen  (mg/1) 

Fluoride  (mg/1) 

Gallium  (ug/l)* 

Germanium  (ug/l)* 

Hardness  (Ca,  Hg)  (mg/1) 

Iron  (ug/l)* 

Kjeldahl  Nitrogen  (N)  (mg/1) 

Lead  (ug/l)* 

Lithium  (ug/l)* 

Magnesium  (mg/1 ) 

Manganese  (ug/l)* 

MBAS  (mg/1)* 

Mercury  (ug/l)* 

Molybdenum  (ug/l) 

Nickel  (ug/l)* 

Nitrate  (NC3)  (mg/1) 

Nitrogen  -  Nitrite  as  N  (mg/1) 

Nitrite  Plus  Nitrate  (NHmg/1) 

Nitrogen,  Ammonia  (mg/1) 

Nitrogen,  Organic  (mg/1) 

Odor  (severity) 

Oil  and  Grease  (mg/1)* 

Organic  Carbon  (mg/1) 

Dissolved 

Suspended 

Total* 
Pesticides  (ug/l)  + 

Phenols  (mg/1) 
Phosphate  (mg/1) 

Dissolved  (PO4) 

Ortho  (P) 

Total  (P04) 
Potassium  (mg/1) 
Radioactivity* 

Gross  Alpha  (pc/1)' 

Radium  226  (pc/1) 
Natural  Uranium  (ug/l) 

Gross  Beta  (pc/1) 

SR90  (PC/1) 
CF137  (pc/1) 


Selenium  (ug/l! 


Oct.  13 
1*25 


518 
200 


no 

0 

20 


1850 


12.7 
0.3 


730 
0.29 

no 


0.02 

1 


6.7 
O.I 


8.«» 


0.02 
0.03 
2.3 


Silica  (S1O2)  (mg/1) 

22 

Silver  (ug/l )  + 

Sodium  (mg/1) 

190 

Sodium  Adsorption  Ratio 

3.1 

Solids,  Dissolved  (mg/1) 

Strontium  (ug/l)* 

Sulfate  (mg/1) 

580 

Sulfide  (mg/ll* 
Temperature  (  C  )* 

7.5 

Tin  (ug/1)  + 

Titanium  (ug/l ) 

Turbidity  (JfU) 
Vanadium  (ug/l )  * 
Z1nc  (ug/l)1 

0.60 

Zirconium  (ug/l)  * 

*  Quarterly  or  special  sampling  only 

+  Required  during  first  year  baseline  only 

1  U  Nat  as  reference 


TABLE  1.2-2 
DATA  COLLECTION  SCHEDULE  FOR  STREAM  GAGING  STATIONS 


Continuously  or  Automatically 

Flow  Rate 

Sediment  Discharge 
Temperature 
Specific  Conductance 

Periodically 

Storage  Rain  Gages 
Recording  Rain  Gages 
Rainfall  Intensity  Gages 

Monthly 

Water  Samples  Analyzed  For: 

Alkalinity 
Biological  Oxygen 

Demand 
Dissolved  Organic 

Carbon 
Boron 
Calcium 
Conductance 
Fluoride 
Magnesium 
Potassium 
Silica 
Sodium 


Sulfate 

Ammonia 

Bicarbonate 

Carbonate 

Chloride 

Color 

Dissolved  Solids 

Kjeldahl  Nitrogen 

Nitrate  plus  Nitrite 

Odor 

Dissolved  Phosphate 

Turbidity 

Dissolved  Oxygen 


PH 

Temperature 
Total  Phosphate 
Ortho  Phosphate 
Suspended  Organic 
Carbon 


Quarterly 

Sample  and  Analyze: 

COD 

Fecal  Col i form 

Total  Col i form 

Bromide 

Cyanide 

MBAS 

Oil  &  Grease 

Phenols 

Sulfide 


Radioactivity 

Ba 

Cd 

Gross  Alpha 

Be 

Cr 

if  >  4  pci/1 

Ge 

Cu 

then  Ra226, 

Ga 

Fe 

Natural  Uranium 

Ni 

Pb 

Gross  Beta 

Ti 

Li 

if  >100  pci/1 

V 

Mn 

then  Sr90 

It 

Mo 

Ce137, 

Al 

Hg 

As 

Se 
Sr 
Zn 

Flow  was  monitored  for  the  entire  reporting  period  at  the  Corral 
Gulch  south  of  84  Mesa  location.  Flow  during  this  period  aver- 
aged 0.03  cubic  feet  per  second  (cfs)  of  discharge.  Figure  1.2-2 
is  a  plot  of  the  continuous  mean  discharge.  Continuous  mean 
conductivity  and  continuous  mean  temperature  data  have  not  at 
this  time  been  entirely  processed  by  the  USGS  from  the  complete 
reporting  period. 

Figures  1.2-3  and  1.2-4  are  graphs  of  available  continuous  mean 
conductivity  and  mean  temperature.  The  amount  of  data  is  insuf- 
ficient for  analysis  at  the  present  time  for  this  Corral  Gulch 
Station. 


Due  to  scheduling  problems  in  the  water  sampling  procedures, 
only  one  water  sample  was  collected  for  the  reporting  period 
at  the  Corral  Gulch  south  of  84  Mesa.  Table  1.2-3  presents  the 
results  of  this  analysis 


Figures  1.2-5  through  1.2-15  are  plots  of  sediment  discharge  for 
water  year  1976  for  all  eleven  of  the  surface  water  gaging  stations 
Figure  1.2-16  is  a  plot  of  sediment  discharge  for  water  year  1975 
from  the  Corral  Gulch  near  west  line  Tract  C-a.  Other  sediment 
data  have  previously  been  presented  in  Progress  Report  5. 

Additional  water  quality  results  from  three  surface  stream 
gaging  stations,  which  have  not  been  previously  published,  are 
presented  in  the  Raw  Data  volume  of  this  report.  The  new  data 
are  for  August  29,  1975  for  Yellow  Creek  near  White  River, 
Colorado,  September  10,  1975  for  Lower  Big  Duck  Creek  north  of 
84  Mesa,  and  August  27,  1975  for  Corral  Gulch  south  of  84  Mesa..- 


1.2.2     SURFACE  WATER  DATA  COLLECTION 

The  2  year  baseline  data  collection  for  Tract  C-a  from  the 
seven  associated  stream  gaging  stations  and  the  six  rain  gaging 
stations  has  been  completed  and  the  additional  studies  are 
supported  in  the  Semi -Annual  Report.  Surface  water  data 
collection  for  baseline  data  is  presently  being  conducted  only 
for  the  four  stream  gaging  stations  associated  with  the  pro- 
posed processed  shale  disposal  site  on  84  Mesa.  With  the 
exception  of  sediment  data  and  the  results  of  the  previously 
unpublished  water  quality  results  (which  will  be  presented  in 
this  Progress  Report),  the  data  for  the  seven  stream  gaging 
stations  associated  with  Tract  C-a  have  been  reported  in 
Progress  Reports  2  through  9.  The  results  of  further  analyses 
of  the  data  have  been  reported  in  the  Final  Baseline  Report  for 
Tract  C-a,  while  additional  analyses  of  the  data  is  contained 
in  the  Appendices  of  this  Progress  Report. 

Baseline  data  collection  for  the  following  four  stream  gaging 
stations  associated  with  84  Mesa  will  continue  through  May  1977 
Upper  Big  Duck  Creek  north  of  84  Mesa,  Lower  Big  Duck  Creek 
north  of  84  Mesa,  Unnamed  Tributary  to  Yellow  Creek  east  of 
84  Mesa,  and  Corral  Gulch  south  of  84  Mesa.  Table  1.2-2  is  the 
data  collection  schedule  for  the  four  stream  gaging  stations. 

This  Progress  Report  is  intended  to  cover  the  reporting  period 
December  1976  through  February  1977;  however,  a  lag  time  in 
USGS  data  processing  does  not  allow  data  presented  in  each 
progress  report  to  cover  the  entire  reporting  period.  The 
period  of  time  covered  by  each  set  of  surface  water  data  will 
also  vary  because  of  variability  in  USGS  data  processing  time. 
The  surface  water  data  presented  in  this  report  are  from  new 
data  made  available  since  the  last  progress  report. 

Three  of  the  four  stream  gaging  stations  for  84  Mesa  did  not 
have  flow  during  the  reporting  period.  These  three  are  Upper 
Big  Duck  Creek  north  of  84  Mesa,  Lower  Big  Duck  Creek  north  of 
84  Mesa,  and  Unnamed  Tributary  to  Yellow  Creek  east  of  84  Mesa. 


TABLE  1.2-1 

LOCATION  AND  USGS  IDENTIFICATION  NUMBERS 
FOR  STREAM  AND  RAIN  GAGING  STATIONS 


USGS 
Identification 
Number 

09306237 
09306235 
09306240 
09306242 
09306230 

09306255 
09306241 
09306248 
09306250 
09306246 
09306244 


LOCATION 


Dry  Fork  near  west  line  Tract  C-a 
Corral  Gulch  near  west  line  Tract  C-a 
Box  Elder  Gulch  near  west  line  Tract  C-a 
Corral  Gulch  east  of  Tract  C-a 
Stake  Springs  Draw  near  confluence  with  Corral 
Gulch 
Yellow  Creek  near  White  River,  Colorado 
Rinky  Dink  Gulch  near  east  line  Tract  C-a 
Upper  Big  Duck  Creek  north  of  84  Mesa 
Lower  Big  Duck  Creek  north  of  84  Mesa 
Tributary  to  Yellow  Creek  east  of  84  Mesa 
Corral  Gulch  south  of  84  Mesa  (near  84  Ranch) 


09306235 
09306237 
09306240 


STORAGE-TYPE  RAIN  GAGES 


Corral  Gulch  near  west  line  Tract  C-a 

Dry  Fork  near  west  line  Tract  C-a 

Box  Elder  Gulch  near  west  line  Tract  C-a 


09306230 

09306255 
No  number 


RAINFALL  INTENSITY  AND  RECORDING  RAIN  GAGES 

Stake  Springs  Draw  near  confluence  with  Corral 

Gulch 
Yellow  Creek  near  White  River,  Colorado 
Cathedral  Bluffs  located  in  NW%,  NW%,  Sec. 14 

T2S,  R100W 


1.2.1     SURFACE  WATER  MONITORING  STATIONS 

RBOSP  has  contracted  with  the  Colorado  River  Water  Conservation 
District  to  have  the  Water  Resources  Division  of  the  USGS  con- 
struct and  monitor  a  total  of  eleven  stream  gaging  stations  and 
six  rain  gaging  stations  on  or  near  Tract  C-a.  RBOSP  Progress 
Reports  2,  3,  and  5  described  the  operation  of  these  monitoring 
stations.  Of  the  eleven  stream  gaging  stations,  seven  monitor 
all  significant  drainages  associated  with  Tract  C-a,  while  the 
remaining  four  stations  monitor  stream  flow  associated  with  the 
proposed  shale  disposal  site  on  84  Mesa.  The  three  storage- type 
rain  gaging  stations  are  located  on  Dry  Fork,  on  Box  Elder  Gulch, 
and  on  Corral  Gulch  near  the  west  line  of  Tract  C-a.  Rainfall 
intensity  and  recording- type  rain  gaging  stations  are  located 
near  the  drainage  divide  of  Cathedral  Bluffs,  on  Stake  Springs 
Draw  near  the  confluence  with  Corral  Gulch,  and  on  Yellow  Creek 
near  White  River,  Colorado. 

Table  1.2-1  gives  the  USGS  identification  numbers  and  locations 
of  the  eleven  stream  gaging  stations  and  the  six  rain  gaging 
stations. 


•  Progress  Report  8  -  Contains  data  and  the  interpretation 
for  the  eighth  quarterly  period,  June  through  August  1976; 

t  Progress  Report  9  -  Contains  data  and  interpreation  for 
the  ninth  quarterly  period,  September  through  November  1976. 

The  hydrologic  program  began  in  the  spring  of  1974.  These  data  have 
been  used  in  both  environmental  and  engineering  studies.  Analyses 
of  the  water  quality  data  to  date  indicate  that  the  water  will  be 
of  sufficient  quality  to  be  used  in  mining  and  processing  related 
to  oil  shale  development. 


1.2      HYDROLOGIC  PROGRAM 


The  purpose  of  the  surface  and  subsurface  hydrologic  baseline 
program  being  conducted  on  Tract  C-a  for  the  Rio  Blanco  Oil  Shale 
Project  (RBOSP)  is  to  establish  baseline  data.  These  data  include: 
precipitation,  stream  flows  and  quality,  alluvial  aquifer  monitor- 
ing and  water  quality  analyses,  and  deep  oil  shale  aquifer  monitor- 
ing and  water  quality  analyses. 

RBOSP  Progress  Report  10  submits  to  the  AOSS  the  hydrologic  data 
gathered  or  received  during  the  period  December  1976  through  Feb- 
ruary 1977  and  interpretations  of  hydrologic  baseline  data  for 
Tract  C-a.   This  hydrologic  report  is  submitted  in  three  parts: 
the  Interpretive  Text,  the  Raw  Data,  and  the  Appendix.  In  the 
Interpretive  Text,  the  text,  tables,  and  figures  are  the  result 
of  the  data  gathering  program.   The  Raw  Data  part  contains  the 
actual  data,  most  of  which  is  in  a  computer  printout  form.  The 
Appendix  portion  contains  the  back-up  for  the  Final  Baseline 
Report.  This  back-up  allows  the  reader  of  the  Final  Baseline 
Report  to  study  in  detail  the  analysis,  methods  of  analysis  and 
additional  conclusions  summarized  in  that  report. 

The  following  is  a  brief  summary  of  the  previous  Quarterly  Reports: 
§  Progress  Report  2  -  Contains  data  from  the  drilling 
program; 

•  Progress  Report  3  -  Contains  data  obtained  during  the 
formal  pumping  tests; 

•  Progress  Report  4  -  Contains  a  detailed  hydrologic 
evaluation  of  the  data  available  through  October  15, 
1975; 

•  Progress  Report  5  -  Summarizes  the  annual  hydrologic 
data  for  water  year  1975; 

§  Progress  Report  6  -  Contains  data  and  the  interpreta- 
tion for  the  sixth  quarterly  period,  December  through 
February  1976; 

o  Progress  Report  7  -  Contains  data  and  the  interpretation 
for  the  seventh  quarterly  period,  March  through  May  1976; 
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1.2.4  DEEP  AQUIFER  DRILLING  PROGRAM 

The  Deep  Aquifer  Drilling  Program  has  been  previously  described 
in  RBOSP  Progress  Reports  2  and  4,  Hydrologic  Program.  A 
summary  of  the  drilling  program  is  reported  in  RBOSP  Progress 
Report  5. 

1.2.5  DEEP  AQUIFER  COMPLETION  PROGRAM 

The  Deep  Aquifer  Completion  Program  is  reported  in  RBOSP 
Progress  Reports  2  and  4,  Hydrologic  Program,  Interpretive  Text. 

1.2.6  UPPER  AND  LOWER  AQUIFER  PUMPING  TESTS 

Pumping  Test  Data  can  be  found  in  RBOSP  Progress  Report  3, 
Interpretive  and  Raw  Data  Texts.  Detailed  interpretation  is 
contained  in  RBOSP  Progress  Report  4,  Interpretive  Text,  with 
basic  data  found  in  the  associated  Raw  Data  Volume. 
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1.2.7     DEEP  AQUIFER  MONITORING 

The  deep  aquifer  monitoring  program  started  in  December,  1974. 
Progress  Reports  2  through  9  have  presented  data  gathered  on 
the  baseline  deep  aquifer  monitoring  program.  Baseline  data 
gathering  was  completed  as  of  December  1976  on  the  deep  aquifer 
monitor  holes  with  the  exception  of  the  84  Mesa  associated  hole 
G-S  M-5.  In  the  appendices  of  this  report  are  analyses  and 
descriptions  of  data  methods  used  in  the  Final  Baseline  Report. 

G-S  M-5  is  the  only  deep  aquifer  monitor  hole  where  baseline 
data  is  being  gathered.  Data  are  to  be  gathered  through  May 
1977.  G-S  M-5  is  used  to  gather  data  in  the  uppermost  aquifer 
system  for  the  proposed  84  Mesa  disposal  site. 

As  per  RBOSP  Approved  Exploratory  Plan,  the  present  monitoring 
of  G-S  M-5  consists  of  measuring  static  water  levels  on  a  monthly 
basis.  Table  1.2-8  is  a  collection  schedule  for  G-S  M-5. 

The  latest  water  sample  was  collected  in  November  1976.  The 
results  of  the  water  quality  analysis  have  been  reported  in 
Progress  Report  9. 

Figure  1.2-26  is  a  hydrograph  of  the  water  levels  of  G-S  M-5 

for  water  year  1977.  Shown  on  Figure  1.2-25  are  the  locations  of 

the  monitor  holes. 

Deep  aquifer  water  quality  analysis  occurs  semi-annually.  A 
sampling  period  did  not  occur  during  the  span  of  time  covered 
by  this  report. 
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Figure  1 .2-25 
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TABLE  1.2-17 
DATA  COLLECTION  SCHEDULE  FOR  G-S  M-5 


Monthly 

Water  Levels  Measure 


Semi  Annually 

Water  Sample  Analyzed  For 

Alkalinity 

Aluminium 

Ammonia 

Arsenic 

Ba 

Be 

Bi 

Bicarbonate 

Br 

B 

Dissolved  Organic 

Carbon 
Calcium 
Carbonate 
Cd 

Chloride 
Cr 
Cu 
Cyanide 


COD 

Na 

Dissolved 

Sol 

ids 

Sr 

Ge 

Sulfate 

Ga 

Sulfide 

Fluoride 

Ti 

Iron 

V 

Lead 

Zr 

Li 

Zn 

Mg 

Color 

Mn 

Odor 

Hg 

PH 

Mo 

Temperature 

Ni 

Conductance 

Nitrate  pi 

us 

Nitrite 

Phenols 

Dissolved 

Phosphate 

Potassium 

Se 

Silica 

Radioactivity 

Gross  Alpha 
If  >4  pci/1 
then 
RA  226, 
Natural  Uranium 

Gross  Beta 
If  >100  pci/1 
then 
SR90 
Ce!37 
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1.2.8     HYDROLOGIC  PROGRAM  SUMMARY 

The  following  is  a  summary  of  the  hydrologic  studies  related  to 
Tract  C-a  monitoring  during  the  quarter  from  December  1976 
through  February  1977.  The  summary  covers  three  main  categories: 
surface  water,  alluvial  aquifers,  deep  aquifers. 

1.2.8.1  Surface  Water 

The  2  year  baseline  data  collection  from  Tract  C-a  from  the 
seven  associated  stream  gaging  stations  and  the  six  rain  gaging 
stations  has  been  completed.  Surface  water  data  collection  for 
baseline  data  is  presently  being  conducted  only  for  the  four 
stream  gaging  stations  associated  with  the  proposed  processed 
shale  disposal  site  on  84  Mesa.  The  four  stations  are  Upper 
Big  Duck  Creek  north  of  84  Mesa,  Lower  Big  Duck  Creek  north  of 
84  Mesa,  Unnamed  Tributary  to  Yellow  Creek,  and  Corral  Gulch 
south  of  84  Mesa. 

The  Corral  Gulch  south  of  84  Mesa  station  is  the  only  stream 
gaging  station  where  flow  was  reported  for  this  period.  Flow  at 
this  location  was  reported  to  have  occurred  for  the  entire  reporting 
period.  Flow  during  this  period  averaged  0.03  cubic  feet  per 
second  (cfs).  Continuous  mean  conductivity  and  continuous  mean 
temperature  data  have  not  been  entirely  processed.  The  amount 
of  these  data  available  is  insufficient  for  analysis  for  this 
period. 

1.2.8.2  Alluvial  Aquifer 

Baseline  data  gathering  of  the  alluvial  aquifer  test  holes, 
(G-S  S-7,  G-S  S-8,  G-S  S-ll,  G-S  S-12)  associated  with  Tract 
C-a  was  completed  in  Febura ry  1977. 

Baseline  data  gathering  of  the  alluvial  aquifer  test  holes, 
G-S  S-19,  G-S  S-22,  G-S  S-23,  and  G-S  S-24,  associated  with  the 
proposed  processed  shale  disposal  site  on  84  Mesa  will  be  com- 
pleted in  May  1977. 
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Water  levels  during  the  quarter  had  a  measured  water  level 
decline  in  the  following  four  holes  associated  with  Tract  C-a: 
G-S  S-7,  G-S  S-8,  G-S  S-ll ,  and  G-S  S-12.  Alluvial  holes 
G-S  S-19  and  G-S  S-23  had  increased  water  levels.  Alluvial 
holes  G-S  S-22  and  G-S  S-24  had  only  slightly  changed  water 
levels  measured  during  the  quarter 

The  eight  alluvial  holes  associated  with  Tract  C-a  and  84  Mesa 
were  sampled  in  February  of  this  quarter  according  to  schedule. 
Water  quality  analyses  of  the  February  samples  show  that  the 
water  quality  of  the  alluvial  aquifers  has  remained  relatively 
stable  compared  to  previous  analyses.   An  anomalous  increase  in 
specific  conductivity  values  occurred  for  the  sample  from  G-S 
S-8,  however  the  increase  in  total  dissolved  solids  is  within 
the  expected  range,  making  the  reading  from  conductivity  suspect. 
A  rise  of  0.79,  1.0  and  6.64  mg/1  in  nitrogen  above  the  mean  from 
each  hole  was  found  for  the  samples  from  G-S  S-22,  G-S  S-23  and 
G-S  S-24,  respectively;  however,  no  reason  for  this  occurrence 
could  be  determined. 

1.2.8.3   DEEP  AQUIFER  MONITORING 

Baseline  data  gathering  was  completed  as  of  December  1976  on  the 
Deep  Aquifer  monitor  holes  with  the  exception  of  the  84  Mesa 
associated  hole  G-S  M-5. 

Data  is  to  be  gathered  through  1977  at  G-S  M-5.  G-S  M-5  is 
used  to  gather  data  in  the  uppermost  aquifer  system  from  the 
proposed  84  Mesa  disposal  site. 

As  per  RBOSP  Approved  Exploratory  Plan,  the  present  monitoring 
of  G-S  M-5  consists  of  measuring  static  water  levels  on  a  monthly 
basis.  Deep  aquifer  water  quality  analysis  occurs  semi-annually', 
A  sampling  period  did  not  occur  during  the  span  of  time  covered 
in  this  report. 
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ALLUVIAL  AQUIFERS 
SECTION  1.2.3 


WET  CHEMICAL  AND  SPECTROGRAPHIC  ANALYSES,  ALLUVIAL  TEST  HOLES 


EXPLANATION  --  WATER  QUALITY  COMPUTER  OUTPUT  SHEETS 


1.   Code  Hole  Description  Data 
Job  #    7^1 -40 

Assigned  project  number  for  Rio  Blanco  Oil  Shale  Project 

by  Wright  Water  Engineers,  I nc 
X  =  Distance  in  feet,  north  of  baseline  7200  feet 

Datum  of  the  Colorado  State  Coordinate  System 
Y  =  Distance,  in  feet,  east  of  the  baseline  7200  foot 

Datum  of  the  Colorado  State  Coordinate  System 
Z  =  Elevation  in  feet  above  sea  of  the  core  hole  at  ground  surface 

Date  Dri 1 1  Compl . 

The  date  when  drilling  was  completed  on  the  Core  Hole. 

Conv.  to  Moni  tor 

Date  the  Core  Hole  was  converted  to  a  Monitor  Hole. 

Aqui  fer  1 : 

Depth  in  feet  to  the  top  and  bottom  of  the  upper  aquifer  from  G.L. 

Aquifer  2: 

Depth  in  feet  to  the  top  and  bottom  of  the  lower  aquifer  from  G.C. 


2.   Sample  Description  Data 

Date 

Date  water  sample  was  collected, 

Depth 


Depth  for  Method  1 
Depth  for  Method  2 
Depth  for  Method  3 


depth  sample  was  collected  during  drilling, 
depth  sample  was  collected  during  pumping  test. 
the  static  water  level  of  the  hole  when  sampled, 


Temp, 


Field  temperature  of  sample  (  F) 

Lab  Num. 

Designation  number  assigned  by  the  analyzing  laboratory 


Paqp   2 


Method 

0.  Drilling  soap  sample 

1.  Drilling  program  sample 

2.  Pumping  test  program  sample 
3-   Monitoring  program  sample 

3A.   Monitoring  program  sample,  not  representative  of  aquifer  conditions 
Aquif.  Loc. 

U   Sample  from  upper  aquifer  during  drilling,  pumping  or  monitoring 

L   Sample  from  lower  aquifer  during  pumping  test  or  monitoring 

C   Sample  combination  of  upper  and  lower  aquifer  during  drilling 

A   Sample  from  alluvial  aquifer 
Wet  --  Wet  Chemical  Analysis 
Values  are    in  milligrams  per  liter,  except  for: 

Gross  Alpha--  picocuries  per  liter 

Gross  Beta  --  picocuries  per  liter 

pH        --  standard  pH  values 

Conductance--  micromhos  per  centimeter 

Negative  values  indicate  less  than  minimum  detectable  limit  indicated 

0.0  value  -  constituent  not  tested  for 

■;:-:,- •;:-:.-      -  not  analyzed  for  using  wet  chemical  analysis 

Spectrographic  -  spectrographs  analysis  of  67  elements 

All  values  are  in  milligrams  per  liter 

0.0  means  less  than  minimum  detectable  amount 

99999-000  means  major  amount 

"""•'•""  is  used  in  Water  Quality  Analysis  Summary  to  indicate  an  element 
has  not  been  analyzed  above  the  minimum  detectable  limit 
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